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T h i s  p a p e r  b r i n g s  f o r t h  a few c o n c l u s i o r s r e s u l t i n g  f r o m  t h e  
combined Sov ie t -F rench  i n v e s t i g a t i o n s  of cx t re rne ly  l o w  f r e q u e n c y  
( e l f )  e m i s s i o n s  a t  two m a g n e t i c a l l y  c o n j u g a t e  p o i n t s ,  o f  which 
t h e  p r i n c i p a l  are  t h a t  c h o r u s e s ,  observed s i m u l t a n e o u s l y  a t  con- 
j u g a t e  s t a t i o n s ,  are f o r e r u n n e r s  oE impending n e g a t i v e  i o n o s p h e r i c  
s to rms .  Durincr magne toqu ie t  days ,  no f a v o r a b l e  c o n d i t i o n s  e x i s t  
f o r  t h e  g e n e r a t i o n  of e l f  i n  tile bar t l i ' s  exosphe re  when t h e  o u t e r  
magnetosphere  boundary i s  s i t u a t e d  a t - l O K C .  
* 
* * 
The j o i n t  Sovie t -French  i n v e s t i g a t i o n s  on t h e  o b s e r v a t i o n s  
o f  e l f  e m i s s i o n  a t  t h e  m a g n e t i c a l l y  c o n j u g a t e  s t a t i o n s  Sogra ( A r -  
k h a n g e l ' s k  r e g i o n )  and Kergelen (French  i s l a n d  i n  t h e  I n d i a n  Ocean) 
were c a r r i e d  o u t  s i m u l t a n e o u s l y  on i u e n t i c a l  a p p a r a t u s ,  t x q i n n i n g  
from J u n e  1 9 6 4 .  The r e g i s t r a t i o n  o f  e l f  e m i s s i o n  a t  b o t h  s t a t i o n s  
i s  performed c o n t i n u o u s l y  on a p a p e r  r e c o r d e r ;  a nagnetophone pa- 
r a l l e l  t o  t h e  r e c o r d e r  w a s  swticlied on a u r i i i g  b u r s t s  of e l f  e m i s -  
s i o n .  S p e c t r a l  a n a l y s i s  o f  magnet ic  t a p e s  ciuring t h e  p r o c e s s i n g  
o f  v i s i b l e  r e a d i n g s  h e l p e d  t o  de te rmine  t h e  t y p e  o f  e l f  e m i s s i o n .  
The p r o c e s s i n g  o f  v i s i b l e  r e a d i n q s  f o r  t h e  p e r i o d  from J u n e  
1 9 6 4  t o  March 1965 a l lowed  t o  o b t a i n  cer ta in  new u a t a  c o n c e r n i n g  
t h e  p r o p e r t i e s  of  e l f  e m i s s i o n  i n  t h e  K c  f r e q u e n c y  band. As a re- 
s u l t  of p r e l i m i n a r y  p r o c e s s i n g ,  t h r e e  b a s i c  c o n c l u s i o n s  w e r e  ob- 
t a i n e d .  
I .  S imul t aneous  O b s e r v a t i o n s  at Two Conjucjate. P o i n t s  
The p r o p e r t i e s  of elf e m i s s i o n s ,  obse rved  a t  t h e  c o n j u g a t e  
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Figure  1 
Clioruses , 2 5  February  1 9 6 5 ;  a-Socjra, d"-hergelen 
s t a t i o n s  , a r e  d i E f c r e n t  ciepending upoii tiie form of t h e  er: i ission 
( s i b i l a n t  o r  chorus) ; moreover,  tiie u a i l y  v a r i a t i o n s  o f  t h e s e  
two phencxwna a r c  iict i d e n t i c a l  1 1 1 .  Chorus e m i s s i o n s  are v e r y  
rarely observcci s imul - t aneous ly  a t  b o t h  c o n j u q a t e  s t a t i o n s .  ( l 'h is  
does not conce1:rl tile c a s e s  described i n  t h e  f o l l o w i n g  s e c t i o n . )  
Ever, ciui:ing s imuI- taneous appearance  of c h o r u s e s  , t h e  commence- 
m n L s  and the t e r m i n a t i o n s  of t h e  eve r i t s  do n o t  u s u a l l y  coincide 
i n  time; tiie shape of  t h e  envelope  anu the b u r s t  ampl i tude  are 
d i f f e r e n t .  K e v e r t h e l e s s ,  s p e c t r a l  a n a l y s i s  showeu ( F i g u r e  1) 
t h a t  t h e  f i n e  s t r u c t u r e  o f  choruses  a t  the con j u g a t e  s t a t i o n s  i s  
i d e n t i c a l ;  a s i a - i i l n r  phenomenon was a l r e a d y  no ted  i n  work [ 2 ] .  
C o n t r a r y t o c h o r u s e s ,  h i s s i n g  b u r s t s  ( f o r  t h e  i n a i c a t e d  pe- 
r i o d  3 8  cases of t h e i r  appea rances  were n o t e d )  a t  c o n j u g a t e  p o i n t s  
b e g i n  and end s i r m l t a n c o u s l y .  The shape  o f  t h e  enve lope  of t h e  
b u r s t  i s  i d e n t i c a l  a n d  i s  of the same o r d e r  ( F i g u r e  2 )  as t h e  am- 
p l i t u d e .  
2.  R e l a t i o n s h i p  of Choruses  w i t h  I o n o s p h c r i c  Storms 
For  t h e  y e a r  from Ivlarch 1 9 6 4  t o  ?larch 1 9 6 5 ,  1 3  i o n o s p h e r i c  
storms a l o n g  t h e  Soviet  network o f  i o n o s p h e r i c  s t a t i o n s  were ob- 
served w i t h  a d r o p  i n  c r i t i c a l  f r e q u e n c i e s  o f  t h e  F2- layer  from 
t h e  s l i d i n g  median t o  30-50%. CLaerva t ions  of  e l f  e m i s s i o n  w e r e  
conducted  i n  11 of the 1 3  cases, whereupon i n  7 cases b o t h  conju-  
g a t e  s t a t i o n s  w e r e  i n  o p e r a t i o n  and i n  tlie 4 r ema in ing  o n l y  one 
s t a t i o n ,  Sogra  o r  Kerge len .  I n  a l l  of the 7 cases, c h o r u s e s  w e r e  
p e r c e p t i b l e  a t  b o t h  working s t a t i o n s .  I lo rcovcr ,  a l l  11 cases of 
c h o r u s e s ,  forewarned  t h e  commencement of n e g a t i v e  i o n o s p h e r i c  
storms by 14-18  h o u r s  and  it can be concluded  t h a t  t h e  c h o r u s e s ,  
obse rved  s i m u l t a n e o u s l y  a t  c o n j u g a t e  s t a t i o n s ,  are p r e c u r s o r s  of 
n e g a t i v e  i o n o s p h e r i c  s to rms .  
On t h e  o t h e r  hand, 3 p o s i t i v e  i o n o s p h e r i c  s t o r n s  w e r e  n o t e d  
f o r  t h e  same y e a r  (see [ 3 1 )  wi th  an i n c r e a s e  i n  c r i t i c a l  f r eyuen-  
cies of t h e  F2- l aye r  from t h e  s l i d i n g  meclian t o  30-45%, b u t  t h i s  
t y p e  o f  s to rm w a s  neve r  a t t e n d e d  by e i t h e r  c h o r u s e s  o r  s i b i l a n t s .  
I n  a d d i t i o n ,  it was found t h a t  c h o r u s e s  a u d i b l e  o n l y  a t  one of 
t h e  s t a t i o n s  u s u a l l y  preceded  t h e  l oca l  u r o p  i n  c r i t i c a l  f r e q u e n -  
cies of t h e  F2-layer by 8-159,. 
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F i g u r e  2 
S i b i l a n t s ,  1 7  September 1 9 6 5 ,  a-Sogra,  s - K e r y e l e n  
3 .  Absence of ELF Emission _______ - - _  d u r i n g  Flagnetoquict  P e r i o d s  . __-- 
A cor rc l s t i  on c a n  be e s t a b l i s h e d  betweeii tlie d i s p o s i t i o n  of 
t h e  outer boundary of tiie magnetosphere and t h e  appea rance  o f  e l f  
e m i s s i o n .  T h e  comparison of the r e s u l t s  ob ta i i ied  w i t h  t h e  h e l p  
of t h e  s a t e l l i t e  L l c c t r o n - 2  and t h e  obse rved  v a r i a t i o n  on t h e  mag- 
n e t i c  f i e l d  on tlie s u r f a c e  of  the E a r t h  showed [ 4 ]  t h a t  when t h e  
o u t e r  boundary o f  tiie magnetosphere i s  set t led at t h e  d i s t a n c e  
1 0 - 1 1  E a r t h  r a d i i  and s u f f i c i e n t l y  s t a b l e ,  t h e  magne t i c  f i e l d  a t  
t h e  ground i s  v e r y  q u i e t ,  d u r i n q  c e r t a i n  days  i n  s u c c e s s i o n  t h e  
sum E; f o r  a day does n o t  rise above 12-15, w h i l e  s t e a d y  nicro- 
p u l s a t i o n s  P c  4 - S  w i t h  p e r i o d s  g r e a t e r  t lmn 50 sec ciurinq terres- 
t r i a l  c u r r e n t s  were no ted .  
Comparisons were made between t h e  cases of e l f  emission ap- 
p e a r a n c e  at Socjra and Kergclen  and the magne toqu ie t  p e r i o d s  ac- 
c o r d i n g  to  ICp and t h e  o b s e r v a t i o n  data  of t h e  magne t i c  f i e l d  i n  
Kergc len ,  k i n d l y  p rov ided  f o r  u s  by R. S h l i s h e n  ( F r a n c e ) .  Accord- 
i n g  t o  these d a t a ,  fo r ty -one  c a s e s  of u n d i s t u r b e d  da1.s w e r e  r e g i s -  
t e r e d  f o r  1 0  :?onttis  from i larch t o  Uecembcr 1 9 6 4 ,  when s t e a u y  micro- 
p u l s a t i o n s  w i t h  p e r i o d s  g r e a t e r  t h a n  50  sec were obse rved .  I n  
t h e s e  d a y s  n o t  a s i n g l e  case of t h e  s i b i l a n t  t y p e  e m i s s i o n  appea r -  
ance  w a s  d e t e c t e d  and o n l y  one case of v e r y  weak c n o r u s  w a s  recorded. 
Thus,  a c o n c l u s i o n  can  be m a c l e  t h a t  i n  magne toqu ie t  d a y s ,  when 
t h e  o u t e r  boundary o f  t h e  magnetosphere i s  ciisposed a t  t h e  d i s t a n c e  
of a p p r o x i m a t e l y  1 0  1;arth r a d i i ,  no f a v o r a b l e  c o n d i t i o n s  f o r  t h e  
g e n e r a t i o n  of e l f  e m i s s i o n  are c r e a t e d  i n  the exosphe re  of t h e  E a r t h .  
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